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[S^SiS] 0011 

mmmm 2003.11.17 

[^XII^SI^W] H01L 

[^S°J &}£X1I^X^ di EH Al El <M ZL Xil^^S 

[gJ-g oj S^SS] Capacitor of semiconductor device and method of 

manufacturing the same 

[SSI ^^2^ ^^SIA^ 

[§S!2!3E] 1-1998-104271-3 

[ CH £| ei 3 H ] 9-1 998-000334-6 

[S^^iae^aS] 2003-003435-0 
[CHBiei] 

0I8HS 

[ Q) £| oj 3 H ] 9-1 999-000227-4 

[Sl^SM^S] 2003-003436-7 

S^S^I] YE0, In Joon 
[? D Jf^as] 720223-1058416 

442-470 

[^^1 3 J|£ ^S!A| gfi ^^9&X| 909-1904 

1^1 KR 
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S^SJI] AHN.Tae Hyuk 
[^eJ^^^S] 621017-1674523 

449-913 

I^^l 3 JISE gojAI 1161 S!£hDh§ ^5»0HH- 

502-303 
[^] KR 

^^a^u oii,^ 

[£S°J S^SJI] LEE , Kwang Wook 
[^EiMSS] 680510-1041231 
[?SeiS] 463-788 

3 2§0fEf§ 132-803 
t^^J] KR 

S^a^ll JEON.Jeong Sic 
[^&J§^£SJ 630206-1094912 
[?^aS] 445-970 

»£5 EH2ie ^§£1 485 S XI °^Ofnf§ 106S 

101s 
KR 

^^H^|] ah § ^ 
[£S2J §°5?|] SE0, Jung Woo 
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[a- 



l,^0^S§.^0m^ 213-506 



720627-1037430 
442-470 

=£®A| S§ 
KR 

^§0)1 2|& f^, ifdlS XII 60221 9?§ 
0)1 °lt^ gSI^A^ S S^SLICf. CH£|oi 
01 (oj) CH£|oi 

0I5HS (£1) 



3 S 
0 3 
0 21 
22 S 
842,000 §1 

1. fi^ AH • SAHIAH(£S)_1 



29,000 S! 
0 

0 S! 
813,000 8! 
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7Ul^Cf. ^ t^ofl «V£^1^1-^1 THsflAlE^, ti>£^7l^: ^5. 

£ 13 
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«jr£^l^>^ ^sflAlE] «J zl {Capacitor of semiconductor device 

and method of manufacturing the same} 

el ^(leaning) ^4 V * iL^Tr 7fl^3 < ?l ^-^£o]c|-. 
<2> S. 2^ S. 2^ M-Er\H ^^£^1^. 

j^-^ u^-Efufl ^^^^5L^olcf. 

<5> £ ll£r ■& HCf^- *J*H ^1 ^*fl T^l^* q-Bl- 

<6> .£ 12 ^^1 £. 13^ £ ^3 ^A]oj]o)l nf^ ^Blc-l^ ^sfW^* 

<7> S. 14^ ^ £4€ ^Al^ofl o^fl t^A"^* M-Ej- 
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<9> JE 16^r £ 10^1 M-Bf^ ^-£014. 

<10> 5. 17-& £ 9£] M-Bf^fl ^Tg^olcf . 

<11> £ 18 3? -£ 19^ -g- SCf^ -gAloflofl tt)-^ ^flDl^ ^3flAlB]^| 

<i2> * E^ ^.2. -^-^-^1 cfltb ^31^ 

<b> 10, 50 ; 715&20, 52 ; ##^<£^ 

<i4> 22, 54 ; ^SE^l^JE. ^24, 56 ; 

<is> 26, 62a ; ^£^1^^-64 ; ^3J)]o]^ 

<i6> 58 ; 5)^J*l<*l^58a ; ^12 s^SlI^ 

<i7> 58b ; *1l3 5) ^^^#59 ; ^ 

*>7fl^, n)]s.^ ^j.* ?H zflAl&) (cylindrical-shaped 

capacitor) ^ zz. ^lS^tM 3J°li=f. 

<i9> o>oia.^H^^i^7> ^ 7 < 3■^^^o\} ^ =5.^7} ^ 01 
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-^(storage capacity)^: #^1^1 ZL^ *ll-EBl ^>#°1 

f>) °l^t3: ^lS-^ 4i*V-& 7>^-c-l] cfojufni ^ a. el (DRAM) ^ 

oj^jij- #^o) *KH§-JI, JL-g-^ 5> 7 ] nfl^oj] o]-g-£]^7 olcf. 

DRAM^l pflaB] £HH^- ^>i4^ e^a5| B^fl^l^B^ §>i4o| ^£e]x| ^sfl 

°1B 3} = el-oiofl ^^s]d^ ; cefl^l ^sel^l ^sflA]E^ ^£e]^] 

^( '^H^^' oisfjii #)ofl <g^^4. iJSLsH ^^a]e^ #efloiH^i^-( ' 

DRAM°fl *\ ^sfl^lB^ c-flojEi ^-S-tt u}ot 

B^l ^V^l 3.4^, ^lS-B]^ dt^B ofl 51-1- -fPlHHr <£4 ^l"^ ^ 

7l7> ^0}*l7fl ^Cf. ^l^l^H ^ ^ 7l 7l ^*fl^^, 

dram^ ^3 s.^ IMM^lfe ^^ofl ^sflAiE^ ^y\^^y] $\n 

^% S^r B31*l^ ^ 3^>€ TH^AjE^V 7fl ^-S]^^, 

TlsflAlEl ^3£S. ^^C-l^ ^(fin)^ Tl^AlE^o] 7flM}-£l5>}t}-. ul^- S.^1 

^16,156,608^^1^ ^i*j7l^(prior art)^i tI^aIe^I- *H^>^ 

711A151M ^Cf. 
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<24> £ 1 5! £ 2t ^-2:^, Q^^G-S. °l-¥-<H*l aV5.^l7l^:(10)^ 

MOS B^l^E^l- MOS ^V£^l 7]J£(10)4H 7fl°lH;g<3 

€ 711 o]H *}-^3.#(16)°l ^3^, 7flolH^i^-(14)^ ^^Hl^cr *i<3^ ^ 
TflolB ^H>|(18)7> ^^nf. 
<25> MOS 3.^)^7} aV^^l 71^(10)^ ^^^1^ ##^<£#(20W 

— ^(22H ^^^cf. s&7] iS5l^l ^JE €-^(22)ol #^^^#(20)^" 

€•^(22) S. 2o\)^ ii^^^ afsf ^ ^c^sq i£E|*l #^.(26 H ^ 

Tfl 

<26> ^-71 iS^T-l ^^-(26)^1 £<S^Hl^r -Jf^-fl^ ^ 

t-3HH#^-ol ^}-3il5L ^S] 0 ! iSBl^l 7]3XflAlEi 

^» ^*fl SLA}*}*) ^-7] ^>^^#(20) ^Hl *f win ej-<?l «o v 

U=£.3. wlHe}ol(S^l<?>^)ol LcJEL ^(22) ^ ^Sel*]*l^(26)2l- 
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^Se^l^ -i-^f-g- $rA] ^, ^-71 7fl^« nfl^ ^jes. ^.^t]] ^2 

^^JS, 2j.*V 7 ]^^ <gn>(CMP) Hl^r oflx]«JHl ^]«fl ^71 *fll 

<28> ZIE^ ^"71 ^efl 7)^o]) 5. 3>}-#S^ ^A] ^ W>^- ^-o] ^ S 

3*1^(26)^ ^=7> 71^-o^^^q- Al^c^^ ol^*}^ 

^££^1*1-^(26)^ ^#SRr ^ ^^(leaning) I^W. 

^1, °1 si ^JE. ^ #^>^ afli ^ ^12 s}^#* ^-g- 

^JlS^l*d^(26)?I^ ^-o>^7ll ^ n}^ eN 

HI- nfl-g-ofl ^ 7 fl£] ^^ofl ^Al^cf( 2 bit fail). 

<30> o]E^ 1gA o Kg. c]^>o]l-ol ^^o]l nl-S} ^1 0] #zl)6\] 7^ 
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S^IjI, 1-^ €^1 tf® ^n^y} *fl-f ^^>cf. ^t!: °]^& ^ 1§#£- «>5L 
^£.El i*}^ WliS^ ^ ^ 0 ]7l nfl^l ^J## 

<31> ol^-J7^> ^ 7l#2l #7} ^Efl7l#3] S-^fl^l-^ 

<32> ^. o] S-J771- *}£r 7]#^ olf^^ ^A> e]^ ^#oJ ^-A^^e). 

£ € A cHl 3] oi^tt ^Se)*l3i^-?>31 ^H t tij-x] *v - oi^ *V£*)1^7> 

[^3] ^] 

<33> ^-7] £ M}^°1 7 1^^ 2}- ^11- ^H3*>7l ■& ^^1 ti>£^]^7>^ 

^sflAlEi^, H>£^7l^r A") JiL 4^r7fl3) -g^C^ iS.E)*l 

^ #7l -B-^^l# #ofl «MH*l^g- 

<34> Hl-^-31^711^, #71 ^^Cl^ i£S|*l*H>8: ^-3) T^Jf^Jf E^ ^« 0 > 

*fr°.3. 7]E]o\] o]5^ ^?}*1 -f~g-^O.S i^r}^ , #71 

^H^TT ^"71 iS5l^l^3l ^^«.#ofl ^#^Cf. #71 i^olA^ #71 il 
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3*1^2] #^h ^3-^1 Slt^ ^7}*}±r ^BflS. ^^SlTlM-, #7l + 

<35> ^g, #71 ^31)1 Ol^s.^- 0]^*>^ #7l i^Sl^l^^-^ ^H^S}- 

^eliETiM- ^^Rr #7l i^^l^o] ^^ojA-l^- H^-^-o] 

<36> £ ^<£) #7l 7l^ 4^11- ^*>7l 4^ ^£^1^>21 

7ls|]A|Ei *)1S#^£t ( ^£^7)^H1, ^7fl^ i£E]^liiE ^£ # 

^r^f-fr *§^Rr #31; #71 ^Ti^f^Hl s^^^-a- ^sRr #31; 

#?1 S)^^^#-gr #7l ^£el^iEL ^^1-* i^#Al7l^ 7fl^^-# 

-8: *8>S*Rr #31; #?1 7fl^S] ^#°1 -fM ^ #7l «h£*fl 7l 

##<>ll ^Sel^l^^- #^*Rr #31; #7l iSEl^^q- #^##oll #71 

*ll^Kr ^2 5l^^^#^- *§#*Rr #31; #^O.S.^-El #71 X)2 S]^ 
# ^ #71 ^SSl^l^^- H-^l- i^JE. ^Sl^ ^^Dl^^l 

^£21*1^* ^^sfe #31; #7l afli s\*8Q<£%- ^ ^12 s^S^f^- ^ ^ 
Z^H #7l #^-f- ^#^1 71^ #7fl; #7l >, S ei 

^l^i^ vfl^\* ^ 4 5} ^ ^#^1 iMM*l* ^#*Rr #31; # 

71 #ff-*Rr ^ *l|2 5)^^^!#* *Ht1*H #^-¥-<Hl #71 ^ 

n°}*]7} iSs^l^^g- 71 ^ #711; ^ #71 ^SEl^l^i^- S##ofl 

^■^]% 31 ^3HH*1^ ^*Rr #7111- i^-*^. 
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^3, ^"71 <2^# ^#^1 71^ °}^°\], ^7) 

£^l7l^ ^ofl ^13 S)^^* f^l 71^ #7jl; ^ #7l ^13 ^<a#^ <^ 
1- 4 V 7l iS^l^S] Aj-^jL ^ja^. ^ ^ Al 7]^ #7)1^- u\ S.^ 

°1*>, ^-¥-^ 1^1 *m w>b>^i *v ^UHi-i-i- ^i§> 

Til ^^§>7lS. ttCf. ^Al^l-^- O] 7l#£-0>ofl^ 3§-^ O] ^ Al o_ 

7>^1 7H1711 -S- #^§1 ol^£l £ ^- *fl^-£)^ > a} a] 7]-^ cf^- ^ 

EflS ^€ ^ S^^, ^^7> Cf-g-ofl 7l#£l^ ^Ala^ofl 

0>qcf. H#l-oflA^ Z}- ^ 3. 7 ]^- A^o} 3go} ^ ^3H3* o^j-Oc) 
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2R^£th A 5=^^HM ^fJL^r ^H*}- JS.il- 

£ 3 ^*1 £ 9^ >£^£] ^>4^ -*J*1°JN 4^ DRAM°fl *\ OCSCOne 
Cylinder Storage)^ ^3rf)A]E]^ ^s« 0 V^^ ^*>7l ^ ^ #^J£l-°l t}. o] 
# -E^ofl^Tr to^7l^-(50)4 iSsl^l^i^-(62a) n^tt ^ofl tfl<5} 

£ 3* ^HH 4^ «K£*fl ^SflAlE^ ^J^^ #3^^, 

3} -8: -S-^^-. ^Hl*}7ti IE*]*}*] ^^l^, ^-7l *K£*fl 7l ^(50)£- £J 4l7> 

^, «K£^1 71^(50)2} A ±x} DRAM^ ^ f>}^ M0S H^B 

^l^E^(iAlo>E])-i-ol SXA. M0S B^^l^Ei^ oV£^l 71^(50)^-^1 Tflol 

MOS B^7l^E]7l- tiV^^l 71^(50)^1 ^ofl^ #^^^#(£^1 

^^Tfl ^, S.^^ZL5}Z\ ^ofl o)^ HQS 

°J<3 SE*r ^ell-y <3<3* ^#a]71^ tilH^<?l °1 «1H 

o]^ 2}JEL^ *^SLS- WlHBl-O] 3EJj|. #^5>^ ti]He}<?] (51^1 oV^ )^ -f^o} 
51 iZL E|- 3il -^^^1 o^fl ^ ( yl^^ojol «V£^l7l^r(50)^l ^ 
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< 44 > o]c>|^ A^aIz^ ^ofl o^fl ^7} f^>^<£^(52)^ ^^-1- DRAM 

o.^ <3<3 iE^r ^£51^1 IcJEl ^#-gr *§^th}. 

#^ #3 ^3^* ^, ^7l7jl^ iE^r ^ 

<45 > o]c^ i^JEL s.ifl(54)ol #^V^^^(52)^H] alll- #<>|, ^ 

XU ^^^^#(58)* ^l-i- lr<H, ^-71 ^z]-7.^1^(56)^l cfl^ ^^^til 7 > 
^*}- USGCUndoped Silicon Glass) IE^r S0G(Spin On Glass)^- 

l^S. -5-^(54)^ ^^Kr i^efl^^E ^(60)^1: ^^-JI, °ll- ^^M" 

<47> £ 4# , #ff-sHr 3flEl(60)^- XI 7^*1; * SE^r ^7]*} 
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7} 7fl^ W>n4-ofl Al^^l^(56)* ^BH^ >fl^*H ^Sel^l ^ 

JL ^£3*1 i^i= ^Uj (54)^1 #-SjL QjJjL 7 > #E)HH a>i^7l^-(5 

0)^ ^^ofl ^£51^1^^- 1-^^(62)^.5.^ 1-<H, ^el^Ble^* ^"71 7fl^ 
^ -fi-*l=|;5=Jj- s^^^^o. ^ s.^ o] #7] nfl-.^ a S 

Efls 7fl^^-fi1 y>^- ^ ^^34- ^1 5)^^^#(58) ^oHl ^ tfl^l ^ =1 ^££] 

¥l7fl *fl2 s)^^<?i^(58a)# ^^Al^cf. a o v 71 ^ 2 s) ^ (58a) £r USG 

#(56) 5E^ ^-71 i^e^l^ -§-^#(62Hl tfl*H ai^em^ 7}^ ^ 

£ 6* #7] A]2 S]^l^#(58a) ^ ^B^l^ #^#(62)* 

^£3*l3l^-(62a)l-i- ^-71 oilman s^lTflaj 0^} ^ gci=. 

£^ ^iz| ^ofl si«fl ^ o^o.^, ^sel^^^(62a)^ ^ 7fl^<2] 

^oflnV tg^c^ 5)^^«^^( 58 ) ^ ^12 5)^^ol#(58a)sl 5.^*1 

5. 7-i- %^*}^, ^£^*l^(62a)l- AVojo)! i^s) »ji s)^^^#(58) 
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200 ifl*l 2000 ^Tfl $±t±. #7] *fll 5)^^«?1#(58) ^ *)12 s) ^^<?l#(58a)^: 
USG 5£^r SOGS. *g>^ °1# ^71 ^71 ^^-7>^^a^ 71^1^- 

°1 HFSf H 2 0# 

<5i> £ 8^: %^*V^, ^-7] ^LB^]*I^-(62a)^ #^HM ^ 

iS5^1^(62a)£l ^-?-7> ^11 ^ ^12 s]^^^#(58, 58a) ^SLS- 

£ #3HH ^£^1 71^(50)^1 -#71 s]^M<£^(58) ^ *ll2 

2} ^^#(583)2]- ^£iiM^(62aH] tfls>^ ^] z} a] ^ ^o^^g, ^ 

^Sel^l^i^-(62a)^ ^ S^o] i^l ^H*^, iMsl^l^^-(62a)^ 

^i(64)7> ##s1 ^SBl^l^^-(62a)^ ^Jf^-^ W^^l ^ 

<52> £ 9* ^rEE*}^, #^-*Kr sl^^«?!^(58) ^ *fl2 S]^^^#(58a)^- 

^HH-^-H(lift-off)*}^ ^T^t}-. afli s|^^^^(58) ^ *fl2 ^^^^#(58 
a)ol aJ-j^-^o] ^ o. ol s.^. ^se-^ H a17171 ^^^.q-olH^ol = - o. 

S. £ ^0^(64) * #e)^5^°.j;L ^ ^Se)^l^i^-(62a)«- ^^>^1 & 
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<53> £ 17£r £ 9^1 tf^-i- 7fl^o.S 44\H ^Tgcoluf. 5= 170. 

*a sa^-* £ t 5*4. 

<54> £ 9 ^ £ 17<>1H iL^^l^ w>4 ^ol > ^ ^ofl rcl-sig *|<*l 

^ ^5Ho]a^(64)7> <y^*V i£^4^(62a)l- 4°H ^7fl^7l 

<55> 7^<5}Oc| £ 91- #2:^3, tiVS^l 7^4^ 4 ^(62a) 9? ^ A o V 

^Hf°11 ^ ^s)l°H(64)7} #3H4 o.^^i^( 66 ) ui ^eflolH^i 

^ #^#(68)^: #4*M fe^4^ ^5flA]Ei# #^4. 

<56> £ 10 ^ S. 16-& £ ^4 4^ 4€- i&5=Sfl 7^ ^4 ilel 

4#^(62a)# 44\H ^5i°l4. -g- ^HH4^r ^l^tl: ^£44 ^(62a)4 
*d<£ ±.jQo]*\ (64)?H| 3<H3E. <g«. 7 > ^#44. ^, ^2)H4(64)^ ^f- 

^Tfl ^ ^3)]ol^(64)^V* ^#^1 7^, ^^Ei ^Kg. 

#(58, 58a) 4 5- ##3^r ^£^4^(62a)4 Jf£-4 ^ifl 

°14(64)-I- W ^£-1-^4 3^*1 ^i^^-Jl, Q<£ ^1 ^1 4 (64)1- 

47] ofl 4 3) ^-^^ s^JLS*) ^ $14. 
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^-w. S a. E ^ ^ ^ 7]B\ i&s. ^^ofl i5)lol^(64)7> ^ 

58a) ^JsL ^g.e]x)^(62a)^ ^n°]*\(6 

4)1- W if-v\m 3^*1 ^ ^ , ^511o1a-1(64)» ^^*>7l 

<H*V °fl*l^ ^£.5 ^ ^Al^ofl^^ £ io 

5L 12 ^ 5. 13^: SLnf^ 14^^^ ^S^cf. <>] aj 

^Hlfe ^1o1a-1(64)#o1 i:£e}*l*l^-(62a)^ *1 a) ^*H1 ^^^o. 

JE 12 ^ J£ 13* %^*}^, £ 7<^H ^-ol ^fli i|Aj^^^( 58 ) 

^ ^12 ^^^^#(583)* ^^tF 3°1 ^ -^^JlS ^^*H 
^£B^l*l^-(62a)2] t#Al^lcf. o]c>|^ ^S.eM#^-(62aHl cfl 

^.a^j ^3 0.5. ^i^H ^#^-(62b)# ^^^l^lcf. ^1 ui ^ 2 
^^^^^(58, 58a)°l ^Se) *1 #^-(62a)°l #e^e1^<y 

^lS 1-^, ^^^Hl7V °J= 50 :i ojAj-ol C p 4( q 2 7 >^1- oj-g-^- ^ ojcf. 
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<60> £ 14 5! £ 15^ ^Hll-* M-Bl-ifl^ ^J£!-°]cK £ 

141- % V S*>^ ( £ HHH ^S.El^l^^-(62a)^ ^ 

(64)^1 3<^.£ ^7} ^^s)$m o] X\ ( 6 4)S] a.^ ^ Tfl ^ 

o]Ai(64)7> ^S.el^l^q-(62a)^ ^ #^-(62a)3 ^ 

<6i> S. 18 ^ £ 19tt S£cf€- ^Hl#* M-eI-^tt ^^i-i-^cf. 

<62> £ 18-& ^S^, 5L 7<HH ^^^r u}^ ^o] *fli S]^^^#(58) ^ *)|2 

i£.E^l^(62a)5l ifl^^] ioj^w-Ei 7l<y*l- ^(59, seam H 
<63> ^leit!- <g(59H 4NH>M £ 8<HH «>i4 ^-o] 

^sfl oj^ (64)1- ^^^>7l ^3ESfl 71^(50)31 ^©fl ^^-8- 

S^^fe ^(59) vflJjLofljE ^1 ^i)^, z}<£ 

^*I|°H(64)«- <8^*>7l fltb ^« «g(59) ^^Itt H<S#^ 

#o] zLcfl^ 3r#*H, o]^7fl «g(59) ifl^ *Hf-^H=r ^"M^ 
^ ^2 s]^^^#(58, 58aHl e]£S-i£ ^3*1 ^>H ^^s]^ ^ -f- * 
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3 1-^* *r 5U<=K 

<64> JE 191- % v ^>^, <g(59)^ <$7]2\- ^4^^ ^f>\ 

7} $$1 «g(59)°l ic#^ #eJN*1 *fll ^ *fl2 s^^f^S, 58a)* 
^1 71^(50)^1 €^°fl ^(59)* *m*Hr *fi3 5)^^^^(58b)# ^] ^*ti$i=K 

USG Bi^r SOGSf ^##0.5. ^*Hr ?H H}EJ-^}t}. o^] ;*H3 

<3^(58bH tfl^H £ 7<M ta}-^- ^o] cf^ <aJ^*V ^o] n>s «f^jo s 

Aizv ^-^^ ^J^tf. 4^ ^(59) tflJjLdfl^. ^13 5) ^*|<?i#(58bH nfl*5q7l 
afl-g-°fl ^(59)^ ^j]5L ^l^fl ^JSl^ ^i#*V ^ oj^ofl^ 

< 65 > -g- ^ofl ^<5>^, iSe)^^^ rq-H^- ^2ll°H7}- ^^s)7l 

^1^7>a] *\S\^ ^ %H^l=f. 

<66> £&tb ^ofl ^*>^, ^£3*1 ^3 v%b\. ^]o] 

°H tH^^r ^ o>qj7 gigs] A> AVol c l*l^r U^v|H>H ^<&*Wl 



45-20 



1020030081099 



45-21 



1020030081099 



l] 

2] 

3] 
4] 

2000 =| ^ 7^1 ojs^ ^ o. ^^SLsL yV£^1^7>a) 

45-22 



1020030081099 



[3^*8- 5] 

[^^J- 6] 
7] 

*Rr ^sfl A] E^. 

8] 

9] 

[^T^ 10] 

45-23 



1020030081099 



*Rr #31; 

A <M ^Hl s]^^^#^r ^*Rr #31; 

^1-8: ^*Kr #31; 
3*1^ ^*Rr #31; 

^Rr #31; 

^^S^-Bl >a-7l ^12 ^ ^-71 <H«-S ^ 

<>H» ^^Hr #31; 

^"71 ^sr>^ ^11 S\^ 7 49l%- ^ *ll2 Sl^^<a## *fl7l*M ^Jf^l -#7) 

*4<£ ^loi^ 7 > ^^sl ^_£e^l^# i^l^ #31; ^ 

#311- S^Rr #£^1^>^ 7l«X|lAlEi ^1S« 0 >^. 



45-24 



1020030081099 



I^T 1 ^ 11] 
13^*8" 12] 

*ll 10 SL^ ^ 11 %H1 #71 ^sflo]^* ^^5>^ ^Tjl^f, 

^"71 Aj-^*jL H^-l- 7l #7fl o]3f6\) t ^- 7 ] aV£^7l 

^ ^<g#^## ^^*1 ^ ^ ^^-i: #7l # 

1 3^ 13] 

13^*8" 14] 

^1 13 %H1 #7] <tl^*m ^"3 i5|lolA|S.Jl|. A-lS 



45-25 



1020030081099 



[3^*8- 15] 
16] 
17] 

^ ^ 7]a|^ xi^^^-«Ei ^0.5. ^7^m ^Efljg. ^*Rr 

18] 

10 5^1, ^7] 41 Sj^^ ^ A ] 2 S\^^%^r #^ 

5. ^*Rr 53 # ^ «fe aVS^l^)-^ 7^1^ afl^^ . 

19] 

45-26 



1020030081099 



20] 

*n 10 %H1 91^, *fll 5)^<2^* ^^^\7) ^71 #71*1 

21] 

A oM *fl3 ^£#2] ^z^H A o v 7l rf 
[^^8- 22] 

^ 20 %H1 ^<H^, A o v 7l ^13 sl^^f^ #71 ^12 



45-27 




1020030081099 



[5L 1] 




22 18 



45-28 



1020030081099 



[51 2] 




45-29 



1020030081099 



3] 



60 



58 



56 
54 
52 

50 



45-30 



1020030081099 



15- 4] 



V 



1/ 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 



PZZZZ7 



/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 



/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 



/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 



58 



56 
54 
52 

50 



45-31 



1020030081099 



IS. 5] 





45-32 



1020030081099 



6] 



58 58a 



58 



58a 62a 58 



\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 



\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 



\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 



i-4 



\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 



56 
54 
52 

50 



45-33 



1020030081099 



[5L 7] 



58 



58a 



58a 



\ 
\ 



\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

\ 
\ 




45-34 



1020030081099 



IS. 8] 




45-35 



1020030081099 




45-36 



1020030081099 



15- 10] 




45-37 



1020030081099 



[51 11] 




45-38 



1020030081099 



[£ 12] 




45-39 



1020030081099 



[5L 13] 




45-40 



1020030081099 



[51 14] 



\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 




\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 



N 

\ 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 



\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 



62a 




45-41 



1020030081099 



15] 



\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 



64 



\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
s 
\ 
\ 
\ 



\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 



TNWWW 



\ 
\ 

\~ 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 



62a 



TSSSSSSM 




45-42 




1020030081099 



45-43 



1020030081099 



15. 18] 




45-44 



1020030081099 



[51 19] 




45-45 



